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^ (57) Abstract: Methods f(v the tieannent and prevention of APP pioc^ 

^ drome which are based <^ die adininistratioii of an effective amount of a HMGrC6A reductase inhibitor to a mammal are disdosed. 

Additionally, methods for the treadnent and prevention ctf APP.precessing 0sprd^ as Alziieimer's disease and Down's Syn- 
O drome wlucfa are based:<aVdie re^^ of odhilar dkbl^terol in a niaminai sde di^osed. These methods reduce the amount of Ap 

peptides or decrease die fonnati(m of Ap peptides or increase the deantnce of Appe^ suffering fix>m Aldieixiier^s 

disease and Down's Syndrome. 
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METHOD OF TREATING AMYLOID p PRECURSOR DISORDERS 

RELATED APPLICATION DATA 

This application claims the benefit of U.S. Provisional Patent Application No. 
60/163,608, filed Noyember 4,: 1999, U.S; Provisipna! Patent Application No. 
60/219,435, filed July 22; 2000; and U:S. Provisiphal Patent Application No. 
60/223,987, filed August 9^ 2()0p^ h5^^ Lawi^ice 

Buxbaum as co-inyentots;,^ 1^ are herein incotporated by 

'tiSfereiice. -Vi-'-C'^ . 

T|EGHT«eiM.m 

: l^e presdntii^^ 
protein (APP) disorder su^ 
BACKGROUND OFTjpJIN^^to 

The cause of Alzheimer's disease i$ iiot Im The disease is characterized 
by the accumul2rtibrt:qf;:pi::ij^ 
precipitates^ in ihe ^>r?i^ beUei^ ifli^^ 

which causes a loss of mentiy^^^f^ 

As illustrated iii Rgure i; i^ . 
glycosylation t<f :beb^ 0-precni^ Theii AFPrii is 

either (1) cleaved by-^^^^ . 
(APPs) which is libt arnjii^ or (2) cl^ed^h^^^ 

•i)irodiic^^tte 

Many advances have been made in the treatment of AJzheimer's disease. The 
cholinesterase inhibitors such as tacrine, donepezil and rivastigmine improve 
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symptoms slightly. However, the slight improvement in attention and alertness is most 
likely due to increased brain acetylcholine levels. Unfortunately, however, the 
cholinesteiase inhibitors do hot prevent cognitive decline, which is inevitably fatal 
even with optimal cholinesterase inhibitor treatment. 
5 Several strit^gies fbr treating Alzheimer's disease have been proposed iand include 
decreasing or p^^ of Ap peptide by either increasing d-seCT 

: decreia^ing i^^ 

decr^iii^iAp^ increasing A^ pepiidp cieararice-teduein 

peptide pro(M^ 

10 d^ipQis^pn^^^^ tiL^:(097) ^^^ iSisease Rev. p - 

also tliS. I^niE^^^ ; 
efiEeptn^ t^ fibiit j^^lp^ 

Alzheimer^iSH^ 

15 Getjp^ iiflethodf^^ 

AI^ piwesia^ €<it^ ■ 

comprising ja/ffi^ 

iifliibitoh Aliii^iOi^^s dii^ase ahi^ 

■ Syi^d^o^le^^•V' 

20 Inai^ theinvebtionTeiate^toa^ 

manimai havrngiS^ Down's Syhdroihe by ■ 

mammal a therapeutically^ amount of it least one HMGrCoA reductase 

inhibitor. Iii.this en^bp(iimeht the method may also comprises determining whiether 
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the mammal exhibits at least one objective symptom of Alzheimer's disease or 
Down's Syndrome. 

In another embodiment of the present invention, the epmpositioh comprising at 
least one HMG-Co A reductaise inhibitor m^ 
5 accq)table excipi^^ The composition is preferably iii the fpriri of a cGiitrplled release 
foimuiadom 

preft^^ of the pireserit irrv^entioili^ lii^ 

ihlnbitor 

= .■; v^pip^^ 

; JO • : i^piiieirj^^ pii a cdmbi^ Iffi^^pK In a inbre; ■ 

preferred embodiment, the HMG-CoA reductase inhibitor is lovastatin or lovastatin 

*';^ii4^';-: v- .;■ ^ •;-■:.:'• .:'*-• •' " * ' •• ^^ C '^ 

\::.;.'©oA redtiictase inhibitorperKg of the? mtoimars body weight p^^^ : 
IS: T^edail)^ 

of|:jpvasta^ to ajunnan h . : 

v ;;; ln a xn<^ 

= . preferibljv tjip biil (Ipse iis abdiit 1 Q mg to: sibout 250 mg;perday. 
: inaiiotherprefb^ 

■inhibitor is administered to a mammal having an APP processing disorder. More 
preferably, the suitable dose is one that is therapeutically effective and results in the 
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average blood plasma concentration of the HMG-CoA reductase inhibitor or its active 
metabolite at steady-state being below about 50 micromplar. More preferably, the 
blood plasma concentration of the tIMG-CoA redtict^^ 

metabolite at steady-state is below about 30 micromolar. Even more preferably, the 
5 blood plasma concentration of the HMG-GoA Reductase inhibitor or its active 

metabolite at steady-state is below abqut 20:mi(:tqri^^^ In m even liiore preferred 

V: • 6rits ac^Sre 

: . ^^^P^^ ?t ste^ ai^ciijlCli^m iM tilbpd ■ 

plasma conceaitration of the HMG^GoA active metabolite at 
steady-state is abdiit 0.5 mieipmolar. 
15 , In ipdlher 

ii^^yinigan AEP proeesauiigidi^ teWering the Miiourit ! 
?^P:1^ti4^iniheft^^ 

iamour^ 

^.J'^'ip^y^l^^'. t^Sp^M^ In a preferred 

• ^t^^l^iment^thq 

In another emboijUi^ . 
mammal having an APP processing disorder which 

of Ap peptides in the brain, cerebral spinal fluid, or plasma of the manmial by 
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administering to the mammal a composition comprising a therapeutically effective 
amount of at least one HMG-Cp A reductase inhibitor. In a preferred embodiment, the 
clearance of AP peptides in the brain of the mammal is increased. 

In another embodiment, the invention relates to a method for treating a 
5 mammal haviiig ah APP processing disorder comprising preventing or rediicitig AP ; 
peptide aggregation or plaque fpimjation in the brain of the mammal by adimnistering : 
,tQl:h^ 
one JIM 

In another embodiment, the invention relates to a method for the, Ireatme^^ 

;f^^ of Apipep^ 

. proc^sm^^ 

th^ miEU^ a cbmpositioh cpmpirisiiig a therapeutically effectiye ia^ least 
pneHMG-GoA^^ 
IS . : In :2aiother 

ii^^ APP ppc^ssirig disbnler coinprism^ lowrnhg ti|tet^ 

. :thdlek(?rdl}b embodiment, the amount of cellular 

Ophplest^ 
•;■*;. ifediictase "i^ * ■ 

: 20 : :Gei^c^ iminediate releas release dpso^ ■ . ; 

utilized m the . 
niay coinpri^e ahieffi^tive am a HMG-GoA reductase inhibitor :&<j^^^ 
pharmaceutical diluent. The controlled release dosage formulation may comprise: 
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a compressed tablet core which contains an alkyl ester of a hydroxy substituted 
naphthalene derivative, a pharmaceutically acceptable, water s\yellable polymer and an 
osmotic agent- md 

an outer coating layer which covers the osmotic core and comprises a pH 
5 sensitive bpatingagent and a water ing 

; . ; An pptiona]. sealing coat niay be applied to the compressbd tablet core and an 
; ■ Pjptipn^ 

. : QUt^: as an ii^ier cioati^g OT a^ liayer. 

; ; Thf using a smooth faoed tablet die. The preferred 

of about 0.5 micronK)l!es of tfe^ 

; :::;)^ 
/../.inluti^ 

: : Rgures 2a aqd 2b illustrate the efie^ 
Human Neuroglioma cieils; Figure 2a is a pl^ 

;■ t^^ . : 

representing 0 arid 0.5 pM of Ibyaitate ± 

; 20 ;;=-^ 

Jrigures 3a and 3b illiistrate the effe^^ of loyastatin acid;<m A|i ii^ . . 

Macjin-Bi^ 

• wells wherein the negative well and the positive well correqjond to the-bar graphs of 
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Figure 3b rq)resenting 0 and 0.5 ^iM of lovastatin acid, respectively. Data represent 
the mean ± SEM of three experiments performed in quadruplicate. 

Figures 4a and 4b illustrate the effects of lovastatin acid on Ap peptides in 
Chinese Haimster OVaiy (CHQ) cells. Figure 4a is a photograph of two gel wells 
5 wherein the negative well and the positive well correspond to the bar graphs of Figure. 
4b rejiriBseriting 0 and 0.5 pM pf Ipvaistatin acid, respectively. Data repreisdrit the inean 
' y ± SEMbf foMre^ 

Fij|Lii^5ilUis^^ 
ri^rdsie^^ 

V 10 : : Figure 6i^^ iatid dn rr^^ i^^ pi^diE?^^ 

Efata^i^ 

Figure 7 i^ a gnijjh^^s^ pf 
lovastatin iicid in patiebts giftbr^i^^^ 
ext<sn<lied iNelease 

15 Figure iB is f : 

inOiiebibo^^^^ 
. Figure 9 is a bar chart 

-/l^Va|t^tinr5^L.;... 
• • 20 : DEl^^k^ 

Recently, the present inyentpra h^^ reductaise 
inhibitors jower the amount of peptic prevent or reduce A^ peptide 

formation, may increase Ap clearance, and therefore prevent or reduce Ap peptide 
aggregation. More particularly, the present inventors have discovered that the 
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administration of HMG-CoA reductase inhibitors lower the amount of Ap peptide 
levels, prevent or reduce Ap. peptide formation, may increase Ap clearance, and 
therefore prevent or reduce Ap peptide aggregation, without the need of other 
chblesterpl lowering treatments. Therefore, methods of treating APP processihg 
disol'dets such as Alzh^mer's disease and Down's Syndroriie in.a niainina] cdniprising 
thd administration of a HMp-CoA /}■ ■ " 

^^^^^ A^^ 

pi^ursoi; protein piiS^^ 

mean^ = 

the seicreted form, "APP" means either APPj, APPm, or bothi 

: As evehts include the cfeatya^ 6f AFfi^^ 

aiid 7-secreat^ 

As used hereiui '^fee^^^ 
other :6fheFi^ 
; t^^ biiitdjre ifre^itihiMit with ineyalOTErt^ rhethyl|B:=^ : 

cyel6|qiri^ ^: -y: 

: X : ; As usibd jie^^ is^ iptcmdied to me^ - 

ju^jtiVib^;!^ the body pf a spiaclfi^ 

: sadt^t^^ biB id^fied usin^ KjUt^ 

t^Bundques theirt; S^, e.g:, Bertblinii G. k al., J. Misd: Ch^m., 40; 201 1- = 
201 6 (1997); Shan, D. et al., I Phdrm. Sci.M (7), 765-767; Bag^hawe K., Drug Dev. 
/ies.i 34, 220-230 (1995); Bodor, N., i4dvflncey iVi 

Buhdgaard, H., Design of Prodrugs (Elsevier Press 1985); and Larsen, L K., Design 
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and Application of Prodrugs, Drug Design and Development (Krogsgaard-Larsen et 
aL, eds., Harwood Academic Publishers, 1991). 

As used herein, the term '^pharmaceutically acceptable salts" refers to salt 
. . fprm^ that are pharmacoiogically acceptable and substantially non-toxic to the subject 
5 being adnbihistered the com^ of the present invention. Pharmaceutically 

acce^tabfe: cpnyentional acid-iaddifipri salts or base^ 

; fepip si^i:t$^^^^^ 

• -acsjid^aiM include thpse.4enved fipmmorgaiiid^ 

b hydroibdic acW sMfuiic: ieidi 

10 tod ijj^^ and the 

: brpiiiibpbi^^ cai^Jonit;^ ai^^ siicynic ap^^ 

acetoxybsaizbic acidi acetic acid, phenylacetip acids propipnic acid, glycPlic acid, 
stearip acid, liactic acid, malic acid, tartaric acid, ascoiKic acid, mateic 
15 h>^ii*^^ sylfemlic acid, 2^ acid 

Exemjpi|j^ those- derived (Cvg., 

: - a ^ g^ 

pri^^ jpf in?ignesu^ and tliose djSH^ 

20:; c^jiamfe 

: redbclise inhibitpr iiiay hb usi^ih the,m present 

ihventidii. liie^^ *TiMG-CoA reductase iii^ 

cornpouiiids that inhibit the biPcPnversioh of hydroxymiethylglutain A to 

mevalonic acid which is catalyzed by the enzyme HMG-CoA reductase. Such 
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inhibition may be determined by standard methods known to those of ordinary skill in 
the art. Examples of suitable HMG-CoA reductase inhibitors are described and 
referenced herein, however, other HMG-GoA reductase uihibitprs will be known to 
. those of ordinary skill in the art. Therefore, the present inventibh should not be limited 
5 to fee qi^^ific HMG-CoA reduc^ 
Examples of OTCh HMGiG^^ 
methodofi^^ disejiseincltide 

P% No, 
l5: 4,346^27; siinyastatiA;^^^ 0,S. Pat. Np^^4 atoivastatih 

■ v^i|?h 

: : Eurppea^ 4^1:|26A; Nb 

4 j73 S!>Q73 . All of these p^ejits^^ j^^ 

suitebte isomers of ihe exeihpIM^^^^^^ inhibitors may be used, 

i5 inieiiudmil stprepisomers, enaiitic^^ thCTepf aaid^t^ usq iii 

ph£^ fdnriulations f^^^^ of. 

y \/ flie^myention/ 

Ldvastatin is a meta^ Oib natm^ of a 

: fimgus 0 from 
2ff^;na^^ 

. mechanisn^ \ . V: \ 

^ Any isuitablc method fbr d^ the HMGrGoA reduct^e inhibitor may 

be used. For example, the HMGrCbA reductase inhibitors may. administered orally 
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to a mammal having Alzheimer's disease or Down's Syndrome an effective amount to 
relieve the symptoms of Alzheimer^s disease or Down's Syndrome. 

iPreferably, the effective amount of the HMG-CoA reductase inhibitor results in 
the average blood plasma concentrations of the HMG-CoA reductase inhibitor or its 
5 active ihetaboKte at stead^^^ 

the blood plasm^^ = 

about 3Qmicromp 

: b ^ . 

inet^^^^ below abbiit 20 micromolar. In an even more preferred 

jenj^ concentre ofthie HMQ-MEbA 

its active metabolite at steadyi^^state is^t^^ 

. zci^^^ is bjelow about Stiili Eyeniii^^ 

.the j^^ concentration of the HMG-CpA i^iductase inhibitoror^^^^^^ 

15:; metai>oiit&£^^^^ about 1 niicroinp 

i;: pjasra 
■V :St^^^iiib|i^^ 

. ^pyastatin acid in patients afte inultiple 4P^g:^es p^ k^j^j^fhi^ 
. 2Q.i : ^^eoM^ of Ipyastati^ , A<^ 

^ andt^ it caii b dpses 

pfabxiuti^^ 

release iFoiinulaition as exemplified herein below) given daily to a patient woiild resuU 
in average blood plasma level of the patient being about .0.5 micromolar. 
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However, the present inventors have surprisingly discovered that human 
patients given oral doseis of only 1 0 mg/day, 20 mg/day, 40 mg/day and 60 mg/day of 
Lovastatin XL resulted in a statistically significant decrease in Ap peptide levels in the 
blood plasnia of those patients, Accordingly, ffi^ 
5 that the HMG-CoA ieductase iiAi^^^^ a humdn orally at daily 

doses of about 10 mg to abp^^^ 
; . PreferaWj^ thdKM(^^ 

4™d<^-^pse^^^ 
10 siiitabie^ examplie, the HIyi(^ 

;^cpnippund^ 

ilie criteria for the diigiios^^ 
forth in the guidelines of flie Nati^ 

15 Disorders ind 7^ 

al., Heuiplogy: 1 984; 34: 939^94:4) j;^^^ A^pciatiGn, . . 

Diagnostic and Statistical MWiial^^^ and Statistical " 

Manual iV), all of which are inborporat^^ Generally the obj^ti vd : 

critqna fpt the diagnpsis^ idis6ase mpl^^ gi^dtial memory liiiipiunneht^^^^^ 

20 and gradiiaJ ot^ least one jbf the fpilbwin^^^^^ ipraxia, agnosia or . ^ 
disturbimce of e^ 

Treatment may be continued until: there is a.reduction in the symptoms of : . . 
Alzhdiner's disease and the dosage may be adjured 
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individual response. Generally a positive response will not be seen until therapy has 
been continued for a minimum period pf 90 to 365 days. 

More preferably, a controlled release formulation (also herein after refeired to 
as a "controlled release composition") of the HMG-CoA reductase inhibitor is utilized 
5 in order ito provide ah enhanced that cannot be achieved by conveAtionai 
immediate rel^^se Theuseof iacontfelliBd^ 

useM fohp^ . - . . V 

aA^iddpsagfe^ 
• . br'^QSC-iVi^ • 
10 

which; haS^eb 

cause tlie^f^ as thedmg-^ 

daiyeredthi^^ . 
addition/ IJiS.-Patv^^^^ 
15 passageways^^ 

pol>Tn|^^a^ entMc coadngoE^ 

pateiit<ks<^b^^ 

polynier ;^c^ abptit 7% by ^yeight based on the tptal^Vi^ip^ . 

dfthebsmo^ 
20 incdijwini^ 
PrefenredlEM 

A-pteiferred^^c^^ 

5,916,595, which is incorporated herein by reference^ TUs type of a. controlled release 
dosage fonn is preferably prepared by combining the HMG-CoA reductase inhibitor 
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with a phannaceutically acceptable, water swellable polymer and an osmotic agent 
into a compressed tablet core having an optional first coating for sealing and protection 
aiid a second coating comprising aj)H sensitive iagent wiater insoluble polymeir. More 
preferably, the HMG-CoA reductase inhibitor is selected from the group consisting of 
mevastatm, pravastatin Simvastatin, atoivastatin, and ipya^tati^^^^ active 
metabdiite Even more preferably, the HMG-^GoA tedtictase inhibitor 

comprises ioy^ liietabplite, lo vastatitfi a^ ■ Mi^astii^ pravastatin, • 

siin^^ are well Imbwii ednip 

;;iii^;;ito-|^ 
TOthin jte^ 

'--'substituted^inaphthalenes;- - .. 
Spdqi||c^ 

osmotic iagent are: com^^ with the HMG^GpA reductase icildbitor which ihdy be 
mii^mzed, cbinic^ 

Goi^ Top osiiiotic ageait is^a^ 

phaiiriae^utica^^^ 

iirwater the 0smotic priS^^ md saJt^; 

: scSd^^ sulMe,:magn / 

siUfa^ urea^ inpsitpii sudfose^ laetosbi gjiicose, isbiitj^ ; 

acid iphpsph^ 

i preferred osihotic a^^^ core is si simple sugar such^^ s^ydrdus: 

in the range of dbout GrSO% by weight, baspd on the weight of the cpmpf esse^ 
imcoated tablet. 
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The phannaceutically acceptable, water swellable polymer may be any 
pharmaceutically acceptable polymer which swells and expands in the presence of 
: water to slowly release the HMG-Cb A redt^^^ 
polyethylene oxide, methylcellulose, hydroxypropylcellulose, 
.5. hydroxypropylmethylcellidpse 
. . In aprefen«dembodinient;^^A^^^^ 

}j V ,o3d4eS (o^^ 

{ :. ■ WSk N 80); M wat^iXtf 6^ 

JsGflve^ 

:ip-*. 'i^^ lliis wiU ge^^ 

• v;;:\;:T-;;.ccm^ 

Any suitable binder may be ea^pil^^ ?r:bferably^ the binder is useid 
sniScient amqiint so that wheii it is combine^ Viath a suitable solvent^ mixed with the 

x^onq)ressed^^i^ Priibr tiQ i^^ ' : 

;s(^d:jih^ 
: : y , : : > the^^ 

1^ fiiitheprese^ theiaibji^ 

. : the.af^ ib addiid^pn, ^ 

lubricants, dyes, pigments; dispersaiit^j ebulsiS^^ and the like may be used.to 
optimize the HMG-CoA reductase inhibitor formulation. 



15 



wo 01/32161 



PCT/USOO/41841 



Additionally, any suitable surfactant may be used. The surfactant may be any 
ionic or non-ionic water soluble surfactant which is preferably employed in the range 
of about 0-50% by weight and riiore preferably employed in the range of about 1-5% 
by weight. The prpfeired siirfaetant for the present formulation is s^^ 
sulfate but other surfactants siiph as polysorbate 20, 60^, or 80; polyoxl 40 st^rate and 
the Uke may be used. 

: V: F als6 ihdiiide an 

jsaealiy^;!^^ about 0:5 to 4^ut 2^ 

■^the^66^^ 

: ■ Afl^ it is prefi^^ 

: ; ah iopitib cx)re and/br aii b^ 

. opi^^ ai^^ Sj^lsitive a^l^^ 

polymer. 

Spi^ificaily, a protective first coating may be used at a le^veii in :the range of 
abdiitii^ 

OEAIJI^ In an especii^ 

: emtobdimen^ wiU be 4bpdt 2^83% by w^^ ; 

. cbiiibfiife^ range pfabiS^^ 

;^smp]H(::i^^ 

soluble |>(^^ agbnt is sodiumJ chlo JBr^fi^^ 

psmptic ag^t is added ta^^^^^ cpsftmg system when the bpafing systein is^^b 
dispersed intp piiri The cbatirig system which qoiitains^^^^ 

; may then be sprayed oiito the tabtets to form a protective coating layer. . 
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An optional inner or over coat over the outer coat may also be applied which 
comprises a pH sensitive polymer which functions as an enteric polymer in that it does 
not begin to dissolve until pH conditions in excess of the stomach region are 
encountered. Generally, the pH sensitive materials do not dissolve and begin to 
5 rdease the active drug until the p»i^ 
: Matciriais such as Eu(^^ 
ipj^tilylmeffia^ 

: ^iojjpljaii^^ aciidi me^ 1:2 ratib MW i(N6.: Av. 

13^^000 - tj$P T>^ wedi ; v 

t o the: like may be u : : 

-abpji^ : 
: • thedimercc^ 

Preferably, ttiei outer editing c^^^ functions 
as an enteric pplyitier in that it does not begin t6 diss61ye until pH coiiditions in excess 
i s of the pH of the stomach regioii are iencpuntered^ j^^^ polymer Which 

provide conibtj 

pGl>TnCTii5prc^ abovci as the optipnai 

ituv^ coatinigi layer The w^er ihsolultrf%|ip)^ polymCT suphi^^^ 

^ylceilulGt^ peliulose aeiyljrtei cellule^ or tiacetate: The pH soiisitive : 

20 pplymer and the iiisoMle cellulosic p^^ a \veight ratio of about M 

t6 ibb^t 0;^5^ preferably about Ov25: l to sensitive polymer to ^ . 

water insdiuble celluiosic polymer. A combined coat^^ weight of about 0.5-5% by 
weight land preferably about 1-4% by weight and especially preferred is about 1-3% by 
weight of the gained weight based on the weight of the coated tablet core. Cellulose 
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acetate is the preferred water insoluble polymer and the outer coating is preferably 
applied as a suspension in acetone. 

Fuilheniidre, any suitable plasticizer or combiha^^^ 
. . added to the inner, outer or over coating to provide elasticity and shape to the coating.. 
5 : While tjie plasticizer or combination of plasticizere may be any water spiiible or water 
. insoluble, 

; th^iaJSp inCTe^e thp liSte of i^rd^ fhi$ a^^ 

: Goi^^ r^ 
agents may be any salts, surfacta^ 

:fi>i]png efiectiye aihoii^ iabout 1-59^|% f i 

hydrbxyprppyi cellulose, hydroxyethyl cellulose and the like. 
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Also^ the inner or over coating may be supplied with an anti^sticking agent 
such as talc to overcome any tablet to tablet stickiness during the coating process. The 
amount of anti-sticking agent supplied is preferably in an amount which prevents 
sticking, more preferably m the range df about 0^6% by weight based on the weight of 
5 the tablets and the coating materia^^^ 

The tablets may be made by an for example^ in a smooth 

faced tablet die. TTiere^ 

which becsmse ipf su^ cbiatihg layer bvei^ffie'i^^ 

ofthe tablet wju which wilii&ma-f^ 

10 to ailbW ihtesitihai^^^^^ 

: A liijefOTi^ oiFthe present invention ^ 

mlj;h^e the fGrtlb^ 





. TabletCprc:.-: ;:. ' 






3-20 wt% 


Watiar Swd^ .\ 


10-40 wt% 




0.001-0.01 wt% 


■Osmotip Age^ 


20-80 wt% 


■ Suifactaiit ; 


: : 0-5 wt% 


^'Lubii'i^t : 


r Q-5wt% 






; cpiw^^ 




fSlealjtJbat^ 


0-10 wt% 


..;Osmoti . 


P-10wt% 






;Iniier.e^ 




Eiitenc Polyinj^ 


0-30 wt% 


Anti-stickmig Agi^ 


0-6 wt% 


Plasticizer 


0-6 wt% 


Qianneling Agrats 


0-6 wt% 






Outer Coating: 




Blehd of Enteric Polymer and Water- 


0.5-5 wt% 
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insoluble Polymer 




Plasticizer(s) 




Channeling Agoits 


0;2-5 wt% 






Overcoat: 




Enteric Polymer 


0.30 wt% 


Antirsticking Agent 




Plasticizef 




Cbamelihg Agentis 


;;0<6^wt%-;;;. 






:. TOTAL , 





AparpiMiiM^ly pr^^^ 
; ■ " ; :v thie iiigjfecM^lte;: as s«^^^ md maiy be prepared as set 



TableZ ■ 










• • 12:14 wt% 


. . 20.00 mg 


Pplyox WSR CoagiQant,:^^^ 

:<pid^:fe #; 5^cK)Q,obQ)r : 


4.55 wt% 


7.50 ihg 


Pblyox WSR N80^ NF(p61ye;thylene oxide 
Mw No. AV 200,00^ 


;l7.7^;wt%v 


29.25 mg 


liactdse.(arihydrpi^^ 


51.30wt% - 




Spdiu^ 


3.04^^^ : I; 


5.00 mg 


iab^ 


0.46 wt% 


0.75 mg : 


^Butylatpdby^^ 0 ■ :■ 




::,0,05;iig;";;::. 


Niyvj^ 




^ ^i^rfiP mg^ 














:f^ip3&ry CleM" (imxtt^ : = 
Kyidrpiyp 

igpij^&thyle^^ : ; 7 


3.42 .wt% 








c./^i^l?-8if;iiig: • 








■ ■ : 






Glelluloses^^ : 


1.43 wt% 


2.36 mg 


Eucbragit S 1 00 (pbly (methylaciy^ acid) 
meiiylacrylate) 1:2 ratio RJW (Ho: Av. 


0.49wt% -: : • • - 


0.80 mg 


Triacetin (Glycerol T^ 


0,11 wt%. ; 


^ : 0;i9;m^ 


Polyethylene glycol 400 


o.n wt% 


0>19mg 


Sugar, Gonfectiohers 6X microm^ 


0.72 wt% 


1.18 mg 








Overc at: 
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Hydrpxypropylmethylcell. Phthal. 55 


0.77 wt% 


1.27 mg 


Talc 


0.30 wt% 


0.49 mg 


Acetyl tiibutyl citrate 


0.12 wt% 


0.20 mg 


Siigaxi iconfectioners 6X nactoimM 


0.30. wt% 


0;49mg 










100.0wt% 


: 146.73 mg 



The following desmbe^ the pre^^^ of making; the iabove described 



dosage fbnn: 
. Step^iv- -laie tablet core; •■ 
■ ••■'V5^-^ -.(a): - Granulj^^ 

1 . Pass Pblj^x lactose 
through a 30 irie^K s^^ 
.2. . Gharge&^soi^^ 

10 3. Prepare a butylated^ 

hydroxy aiiisoie in ethiuibl^^ 

4. : Prepare a: iiiixt^ 

5. Pre-mixlhepo^^ 
f : 6. Blend thi^^ic^^ 

■■.1:^-^5}^. ■ soh^on and ^hto^i^ 
/ 7' ©ry their^sult^ 
.••* V- * ;.-; •;• -"^^ .lGwerthani-8y^?i^ 

8. Pass thegitouM^ 
(b) Tablettirig . 
2a i. MixCab-^aSilandTq^x^ 
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2. Pass the mixture of Cab-O^Sil and Polyox WSR N80 through a 24 mesh 
stainless steel screen with the Polyox WSR Coagulant. 

3, Blend the screened materials with lovastatin granules for 15 minutes. • 

4. Pass Myvaplex througji a 30 mesh stainless steel screen and combine with the 
other serera matOT 

5, Blend fOT five 

6v tgoirgi^es^^ refund, standard concave, 17/64? f 

dia;)^ij^Ji^^ 
(p) Sdal Cbatmgl O^^ 
1 . Bissoiy^ 

2i I3i;^)eree ^!^^ phlcoidb i^ditftion. 

3: Spray lG\Mt?rtii^ using a coater. 

(0) Inner Coa*ing:;i^^ 
(e) Outer Goating^^^ 

iv Dissblye .deito S IGO in acetone using a hompgem?)^^ 

; : 2^ Add: ppl3|;e^ 

atidmpgei^^ 

3. Spray iJhie^ 

:(]^ %erto (HPMCP 5$) 

:i. ijissdlvelBs^^ 

iionipg^^ 
1:, Add su^etyltribiityl a 

homogenizer until a homogenized dispersion is obtained. 
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3 . Add talc and sugar to the solution and mix it with a homogenizer until a 

homogenized dispersion is obtained. 

4. Replace the homogenizer with a magnetic mixer and stir the coating mixture 

throughout the coating process. 

5. Spray the Opadry Glear coated: loyastatin tablets with the coating dispersion in 

a coater. 

Other particularly preferred control release tablets useful in the practice of the 
present invention are those disclosed in U.S. Patent Apphcation Serial No. b9/435v576i 
which is herein incorporated by reference. 

For example, a particularly preferred tablet which is useful in the practice of 
the present invention has the ingredients as set forth in Table 3 and may be prepared as 
set forth below: 



Table 3 


Lovastatin 


11.99wt% 


40.0 mg 


Polyox WSR Coagulant, NF (polyethylene oxide 
Mw No. AV 5,000,000) 


4.50 wt% 


15.0 mg 


Polyox WSR N 80, NF (polyethylene oxide Mw 
No. AV 200,000) 


17.98 wt% 


60.0 mg 


Lactose (anhydrous) 


50.65 wt% 


169.0mg 


Sodimn lauryl sulfate 


3.00 wt% 


10.0 mg 


Silicon dioxide Fumed USP/NF 


0.45 wt% 




Myvaplex6O0P (glyceryl monostearate) 


1.80 wt% 


6.0 mg 








Seal€oating: = \' l 






Opadry Clear (mixture containing hydipxypropyl 
methyl cellulose and polyethylene glycol : 


2.8twt% 


9.4 mg 


Sodium chloride 


0.93 wt% 


3.1 mg 








Inner Coating: 






HydroxypropylmethylGelLphthal.55 


2.27.wt% . 


7:58 mg 


Talc ■ 


0.78 wt% 


2.60 mg 


Acetyl tributyl citrate 


0.22 wt% 


0.75 mg 


Sugars confectioners 6X micronized 


0.62 wt% 


2.08 mg 








Outer Coating: 
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Cellulose acetate 


1.00 wt% 


3.32mg 


Eiidragit S 100 (poly(niethacfylic add), 
methylmetharcrylate, 1:2 ratid MW (No. Av. 
135,000 -USP Type B) 


0:34 wt% 


l.Bmg 


Triacetin(Glycpl Triacetate) 


0:p8yrt% 


0,27 mg 


Polyethylene glycol 400 


0.08; wt7o 


0.27 mg 


Sugar, Gonfectionere 


0:50>rt% : 


1.66 itig 








TOTAL V 


ioo;Qo|m%: ' 


: 333.66 mg 



llieifbllom 

: 1. y j^^sf i^q^ sulfate an(3t ^i^^ : 

through a 30 mesh stainless steel screen: 
: : : :: * : 2. Charge the screened niaten^^ 

3; I)isis61vei|ii]^k^ ! 

•.*••■■•'■ -5.. ' -Bre^^ 

6^ Blend the powder mixture again; add the birt^ 

: {IS::. _ ' :, tod;:lJieia 

8; . Passit|ieg^ 

1. Mix Gab-b-Sil arid Ppl^^^ 
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2 . Pass the mixture of Cab-O-Sil and Polyvox WSR N80 through a 24 mesh 
stainless steel screen with the Polyox WSR Coagulant. 

3. Blendthescreenmaterialswthlovastatin granules for 15 minutes. 

4. Pass Myvaplexthrough a 30 mesh stainless steel screra 
5 the other screen materiri^^ 

5. Blend for five miriutes; 

6. !^ 

which certain 40 ii^^ 

; : 10 V 1. IM^i^lve sp!^ 

. 2i 'Dispei?e^=<^^ . > 

, 3v: Sjpray 

1.: Dissolve hydix)xyp 
■''15 • hompgenizer. 

\ 2: : Md ace^rl Mbi^ 

Hbrhogeriiiberuhti ! 
i : Add talc and s^^ 
. -fi^nipge^ 
:^-^\^^' \ :r: '.:2Sy^ V 4; . Rqrtabe^^ 

niixtur^ : 
5/ Spray the Opa^ry Clear coated Ipvastatih tablets ^th i^^ coating dispersion | 
in acoater. i 
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Outer C ating: cellulose acetate 

1 . Dissolve cellulose acetate arid Eudragit S 1 00 in acetone using a 
hohiogehizer. 

2. Add poiyethylene glycol 400, triactein and sugar to 
5 . until ahpmQgenepus.disp^ 

.3i Spray the coating suspeiisioh onto the tablets in a cpatef . ■ 

fbrth;in-Tabie^^^ 



Table 4 


'LcwastS^ " . 






: Pblypx :WSR oxide Mw No 
...ay. ^^yuy 


4.54 wt% 


15.0 mg 


Jroiypx^w^ No av 
200 000"^ 






Lactose (anhydrous) • . . T : 


: 51.13 wt% 


168,9 mg 


Sipdiira^ 


:3.03wt%: ; 


: 10.0ing : 


;€ab^O-Sil (Silicon idic^ 


;:0^5\rt% : 


V'1-5lmg: ■ 


Bufyl£^ : • 


o,03 wt% 


: Q;:ipnig 


Myyajili^SOOp^ 


l;82wt% 










;;Sear;€iDlatiii|g:: 






; 0pau^ methyl 
;Celii|i 


2.85 wt% 




i'Spdii^ 


; : : 0.94 wt% 


3.1 m& • ; : 














Hydro)^^ 


2.29 wt% 


7,58 mg 




0.79 wt% 


2.6 mg 


.:Acetyl:;tnt^ 


■ 0.23 wt% 




iSjagajri-jc^ 


: 0:0»:;wt% • 










/Qutere^ 






Gdlulosea^^ 




3^32 jng; 


Eudragit S I 00'^ 

m^thyiiriethaceyikte, 1:2 ratio MW p^o. AV. 135,000 - 
USPTypeB) 


034 v: 


•^■"■•••■■■'1:13 mjg..'''=' 


Triacetin 


0:08 wt% 


0.27 nig 


Polyethylene glycol 400 


. .0.08 wt% \ 


0:27 mg 



j 
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Sugar, confectioners 6X micronized 


G.50wt% 


1..66.mg 








TOTAL 


1 00:00 wt% 


330.35 mg 



The preferred tablet having the ingredients as set forth in Table 4 may be 



prepiared as d^cribed above for the preparatibii of the preferred tablet having the 
ingredients as set forth in Table 3. 
5 • i Another example of a partieuiarly pre^^ the ingredients as set 

fdilh in Table 5 and 





:'LoVastatih'.. .; 


12.14 wt% . 


;.::;\..-':20;0:;mg;;:;;;:; 


Polyox WSR Goagiil^ 
(polyethylene oxide Mw 

;:5:;00G;opo>"' • 




. ■■T5:mp:;-^ 


Pblybx WSR N 80, NF (polye^^ : v 
oxide Mw No. AV 200,000) 


. ::17,76wt% 


■ 29:25;mg: ■ ••v^:;::;.. 


Lactose (anhydrous) 


51.30 wt% 


84.5 mg 


Sodium lauryl sulfate 




5.0 mg 


Cab-O-Sil (Silicon dioxide 




:,- . 0.75.;iiSg; " ;-^ 


Biitylated hydjx)xy ^ 


: 0:03« 


0:05mg^^^^^^^ : ; 


: Myv^lex 600P (glyceryl monosteara^ 












Seal Coating: 






Opadry Clear (iraxti^ 

hytoxyplrop 

ppiyethi0eM 




5:63".ii^^ 


:;SodiiMch^ 












■.©liter ;C<>atiittg^^ •: ... 






CelMosel^^ 


L43 wt% 




: Eudiragit S IOQ?(iik>lymet^ ^^plf^v ■ 
me^^yiaoyiate^ 1:^ O^o. Av. 

: • 1 ppVlISP". W# J. 


:--0:49:vrtS^'-' 


0.80 mg 


:'Tnacetin' ^ 


0,11 >yt%.: ; 




Polyethyleiie glycol 400 • 


• 0;nwt% 




Sugar, cprrfeb^^^ 6X niiqrdpfed 




;.; i:i8:mg./<;... -z/:^^^^^^^^^ 








Overcoat: 






Hydroxypn)pytoethylcell/Phtha^^ 


o;77wt% 


1.27mg 


Talc 


0;30\vt%. 


0.49tmg . 
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Triacetin 


0.12 wt% 


0:20 mg. 


Sugaf, cohfectioneTS 6X micronized 


0.30 wt% 


0.49ing 








TOTAL 


ioo.awt% 


146.73 liig . 



ihe foUowrig describes the pirocess of making the above described dosage form: 

■ Graiiiiliidibil': ' " 
5 d o Pass I^^^ 

; ; 2. Oiarge the screene^^ 

; 

ip 4 Mix ethanol and purified water. 

S. Pp^'^niix:^^^ ; 
6: Bleni^ tS^^^^ 
; and; then the ethanol/water mixtux 

:7v:I^ 
.lis SyVpieiss;!^^ 

1.- I^ix Ga^ I 
: Si^Mi^ 24 mesh . [ 

20 ^^tmnless; st^^^ | 

3. Bleild the scrbm iri^ ] 
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4. Pass Myvaplex through a 30 mesh stainless steel screen and combine with 
the other screen materials. 

5. Blend for five minutes. - 

6. Compress the bleiid; into tablets (1 64.72 trig, round, standard concave, 
5 17/6411 dia.) which cbntaiii 20 mg of Iot 

Seal Coating: Opadry Clear 

1. Dissolve sodium chloride in purified water. 
2; Disperse Qpadry : Clear into^^^^^^^^ 
10 3. Spray lovastatin tablets with the aqueous coating suspensio 

Inner Coating: None 
Outer Coating: Cellulose acetate 

1. Dissolve cellulose acetate and Eudragit SI 00 in acetone using a homogem^ 

2. Addpolyethylene glycbl406, t^^ 
"Wr a homogeneous di^j6isi^^ 

3 . Spray the coating suspension onto the tablets in a eoater: 
- : Oyercbating: 

1 . Dissolve liyditi?^^ 
hoihogenizer:-:^' 5/,^^ 
2^0 2: Addacetj^ t^ 

Hofnog^uzeriiptito 
• 3: Add talc and sugartb fliei^ 
homogeiiiired disperabii is^^^^ 
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4. Rq)lace the hoiiiogenizer with a magnetic mixer and stir the coating mixture 
throughout the coating process. 

5. Spray the Qpadry Clear coated lovastatih tablets with the coating dispersion 
in acoater. 

5 Anbtherexsmpfcof apa^^ 

in Table 6 and may be preparoii byit^^^ as described abbye for- 

. thepjepai^ 
■ nbiniseirG^^ 



. / Table 6 " 


Lovastatin 


12.20 wt.% 


20.0 mg. 


Polyox WSR Coagulant, NF (Polyethylene oxide 
Mw No av 5.000,000) 




7.5 mg. 


Polyox WSR N 80;]^^^ 
No av 200,000) 


17^84 wt/%? 


v;--^-:29;25^;mgr:';^^^ 


Lactose (^hhydr^ 


51.53 v^%::: 


:> "^v.:..:84(5;mg^:: -.v^ 


Sodium laxiryl sulfate 




; SvO ing;' 


Silicon dioxide finned USP/NF 


0Mwt;% • 




Butylated hydroxy anisole 


0.03 wt>% 


0.05 mg. 


•Myyapila 6G^ 


1.83:wt.% ^ 


3.0 mg. 








Seal Coating: 






Opadry Clear (mixture containing hydroxypropyl 
miBtByl c^iliil 


; 3,43: wt.% 


5.63 mg. 


Sodium chloride 


,• 1,1-5.. 


C:;-;^v-;;l::88:ing^^^ 








inner Coatihg:: None;:. 3 V^^^^ 












^CWter^^Cqiatiiig^^^^^ " 






^'Cdliilbse acetitei: ": ' 


1.96 wt.% 


3.21 mg.;- 


EudragitS 100 


0;66wti% 


:V^;--Xv:;:l:;Q9:'m^^^ 


Acetyl tnbtityr^ 


0.32 wt% 


XY-\V/---:0^52-mgv^ 


Siigarv confectioners 6X Mcrohized 


0;98Svt.% 


; lj6i:mg^;;., ^x, 








TOTAL 


100.00 wt.% 


163,99 mg: 



t 
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Other examples of particularly preferred 40 mg. tablets have the ingredients as 
set forth in Table 7 and inay be prepared by the same method described above for 
ipreparing the tablet having the ingredients as set fortb in Table 3. 
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Table? 


Summaiiy of Loviastatin 


Ingrediebt 


Weight Percent 


Tablet A 


Tablets 


Tablet C 


I^vasUtin (strength, mg) 


40 wt.% 


40niig< 


- ^O mg. 


Tablet Core 

1. LoVastatin 

2. Laotbse (Anhydrbiis) 

3. P61ybx® WSR ^ > 

4. myox^"^ 

6. Glyceryl Monostearate 

7. : SiliipGiiriib^ 


12.11 wt.% 

51.13 Wt;% 

4.54:wt.% 
17.71 wt:% 

jiUi. Wt.yp 
1.82 Wt.% 
0.45 wt.% 

. O0 yhM: 


12i28:;wt% 
51.8wt% 
4,6 wt.% 
. 17.94 wt,% 

; i-84>twt.% 
0.416 wt% 
0.02 wt% 


12.28 wt.% 
: 51.8 wt.% 
4.6wt,% 
i7i94w^ 
.■. 3iU.o.wi.yo 
1:84 wt.% 
0.46 wt.% 
0.02 Ayt.% 


•SiarCipat" 

i: • ^sSduim^C^ • V 


: 2.85 wt.%: 
o.^:swit;%;: 


2.88 wt.% 
0.96 wt.% 


2.88 Avt.% 
0;96wt:% 


•liniier^C;6at\'i-l 
1. HPMCP 55:-- . 

'i, " ■•'Abetyitiib ■ ' 
4. Sugar/Iylicrdnizb^ 


2.29v;rt.%j 

0.23\vt.% 
0.64 wt.% 


1.61 wt.% 
0.55wt.% 
0.16 wt.% 
0.44 wt.% 


1.61 wt.% 

'^qMMv% 
0.16\yt.% 
0.44 wt.% 


Outer Goat 

L Gellulpse Acetate 

2, Eudrap^SlM 

3. .; InaciB^ 

4.. Polyetbylene.Q^ 

.5: =.'-Ac«tiy^^ 

6. Sugar;Mi^ : 


1 wt.% 
0.34 wt.% 

n HR wt 0/i 
u.uo wi. /o 

0.08 wt.% 
0.5 wt.% . 


0.7 wt.% 
0.24 wt.% 

; .V.A/P: Wit.;/0: 

0.6 wt% 
\ 0.35 wt.% 


0.24 wt.% 
: 0-35 w1:.% 


•^C3^eixoat;'--- ^^-^ 

4. : Sugar; Micronized^^ ^^^^^ ^^^^^^ 

; : 5. 0^)^^ * ■ 








TOTAL TABLET Wi^E^ : V 


100 wt.% 


^•loo^jiipiiC--^. 


; f 00:wt>% 
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Examples of other preferred tablets having the ingredients as set forth in 
Table 8 may be prepared by the same method described atiove for preparing the tablet 



having the ingredients as set forth in Table 3. 



Table:.?...:-: - 


Sunmiaiy of I^V2^^ 




Weight P(er^ : 


. ;■ Iiigrediaiit , *; 


Tablet© 


TajbletE 


IjDiyast^ 


v"'|':;:20^mgvV;;;;f 


■ ;. 10 mg. 


1. ;;|,''.'f:;-:I>w#tafi 

2. Lactose (Anhydrous) 

4^ Poiybx® W§R N80 . 


11.69 wt.% 
49.32 wt.% 
4.38 wt.% : 
18.08 wt.% 


' 5i84 wt.% 
55.18: Wt;% 

17.09 wt.% 




. .2.92:Wt.% 
0.44 wt.% 

; 0.02 wt.% x 


. 2.92 wt.% 
Vi? 1:75 wt.% .. . 
0.44 wt.% : 
O.pl wt.% 


Seal Coat 

1 . Opadry Clear 

2; ^ Stidite 


2.74 wt.% 
6.91%:% : 


H 2v74Wt.% 

; ^#^^wt^ 


"Inritir^Coa^' 
1. 

■ •l-:.; •■/TalCilJSF 
3:. J: Acetyl 
■:4;\\v .-.Sugi^^ 


2.21 Wt;% 
U. / 0, Wl. /.o • 

0.22 wt.% 

: 0.61 wt.% 


.2.21 wt.% 

0 7fi wl % 
: ■ 0i22 wt.% - 
0.(61 wt.% ; 


;-"^<)uterC^ 

; ■ L:; V' .:\ GelM . . 

;?2vci::.' -- -Eudragit SlOO : = \ " . " ^ v 

;;L3fL/'''';:Tn ."' 

} : 4ii;'- :l . 

6. Sugar, Mioroiiiz^ 


C).97wt.% 
0.33 wt.% 
: 0.08 wt.% 

; 0.08 wt.% 

0.49 wt.% 


^-^:97:wt.% 
I 0-33 wt.% 
:;v p;0$ wt.% 
6^ci\i»^;%^ 

0.49 wt.% 


1. HPkCP 55 • 

2: ■ Talc^^USP'- . •;; 
3. Triacetin 

v4r . ■ 

5; Opadry Yellow . ; 
6. OfiidryPink 




• 3 wt.% 


.TOTAL TABLET WEIGH^^ 


100 wt.% . 


100 wt.% 



5 
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As illustrated in the following examples, cholesterol depletion may lead to a 
decrease in the release and formation of Ap peptides in the cells. Additionally, the 
applicants have discovered that the decreased release of Ap peptides is riot due to the 
accumulation of the Ap peptide in the cells^ but rather, due to the decreased formation 
of Ap peptides. FurtheiTj the formation APPi,' is also reduced by cholesterol treatment 
\yith a HMG-CoA reductase iiilu lesser diegi'ee, Furttier, decreased 

Jnapi^ 

^fiects c^o^^ trea^^ APP^ 

pi^ disiEoyei^^^ 
C0ilular cholest^ APFm 
processing and Ap formation. 

Irithib fbUpTOrijg : 
|#bUng Mix, [ -S] (speev activity ^iObOi^^ 

SciencieSi Boston, MA; Fetal Qalfl^pid ©i^feted S<^^ (FCLPES) was obtkijiedf^ 
lii^^ Mi); Bullielcpb^s} Meditito 

/>jgm:B WaifcereViljfe^ Jii^pf®^ buffered saline 

viE^ Seruim (I^S) 

0btaine?(J bptiiid ahtisiera anti- 

Pfolein. A siepharose was dbjained^ Piscatawiay, 1^^^ 

;duiture plates w obtauied from iFsUcon^ MnlMiln Paric, Niwith the ext^tioii of tiie 
. 10 mm culture dishes with glass eoverslips which were obtaiiried from MatTek 
Corporation, Ashland, NM; and all other chdnicals were obtained from Sigmai, St. 
Louis,MO. 
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The three cell lines utilized were: Chinese Hamster Qvary (CHO) eeils 
expressing the 75 1 amino acid form of APP; Mabin-^Darby Canine Kidney (MDGK) 
cells which overexptess the 695 amino acid form of APP; Human riieijurogfioina (H4) 
oells overexpressing the 695 form of human APP. All cells were prepared by ttie 
stable iiitroductidh of a coding for human APP. All cell Unds w^e m^ 
inDMEMix^^^^ 

1110 fojili^ illusfrate biit not to jimt 

Efiek^sQ 

cell;line^^w^ 
Ft5lj€)S; whife^ 

the presence of loVastatin abid (I>A) or absence of LA. 
V Inorder^to 

: ijhoiesji^ prOTiide a 

. Visii^ aind quant^^ 

Gra^lyj this ceils virere j^la^ m^dia 
^ ' DKlfej^ jfiGljFiP J^oilbwng ii!^ 

: brfiije^^ iiil^iS : 

• . :.wishinjg jtini^ 

fbf to miniUes; Thi^ cells wcjrc:i^ub^^ with 0.5 mg/riii filipiii in PBS for 

2 hours and washed 3 times for 5 minutes in PBS. After the finsd wash, the cells were 
yisualized undCT a fluorescent microscope. 



35 



wo 01/32161 



PCT/USOO/41841 



For measurement of APP processing and AP peptide formation, medium was 
removed and the cells were washed once with PBS and then incubated for 2 hours in 
DMEM containing 1 mCi/ml [^^S]. Methidnihe, After this "pulse" period, the cells 
were either (1 ) lysed to measure the total labeled APPi and APPm at time zero, or (2) 
5 the !peUs v/ere incubated for 2 hours in fresh^ imlal)eled eoniplete niedium :(- 'chase") 
land then lysed^ Then the cell supeniatants am4 ly^^tes we^^ treated witii the 
app^fbpriate antibody to cdinilatq the amb 
r'fainea^ 

i : ipaAoxyl^te^^ . 

: fomeasi^^ 
tdiBinai truncated fbiin^ cell superiiatantg Wer6 
; iS /siniina^^^^^ of the Ap; peptide t^^ correspond to Ae COOH- 

15 : tenrimar a^^ Proc^tlcnl AciadS^ 

lihiB iiicubiititms ^ 
for 75 minutes foUowd by a45 im^^ 
:^ V^v OTti^nciuse prjtotein A s^ 369; Ttliebeid^ 

i^D^ W minutes-a^ 
; • • liibine fiw: APPs and AJ^:^tici^ 

J^P; iTie geli w . 
Molecular Dynamics) and exposed for a minimiun of two days. The protein bands 
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were visualized on a STORM 860 Phosphor Imager (Molecular Dynamics) and 
quantitated using ImageQuant® (Molecular Dynamics). 

To measure extracellular APPs and fragments thereof, the cell culture 
supernatant \verie utUized. To measure the intracellular APPj and APPm and fragments 
5 thereof, the ceiriy^^ 

: To determine whethi^ a d^ is associated wiih a change^^ 

th)^ aitibm^^ and: pfip p 

. ceH^ 1 mCi/ml [^^S] Methionine 

10 for 2>hiit^ serum-free medium containing 

i^piii^ Tlie i^^S]-labeled Ap peptides were 
iniiniui^^ 

mualiied by su^^ 5iee Figures ia, 3a, and 4:dL^ Rdativieiiey^^^^^^ 

extracellular Ap pq>tid!es 

15 Phpsphoriniag^^^ and 41). 
Bys^^ 

: i^%]rlab0l^^^^ A0 peptide levels of total [^^S]-labeled APPj by 

A divM APPi to exclude any changes in 

Ap peptide levels due tb dfe^ of Ap peptides. At the end of the 2 hour 

20 ciiase th6^^a^ of APPm and secretion of Ap 

i>eptides. See Biwibaurri; J- fe, et 0. (1 Nad Acad Set USA. 87:6003-6, which 
is herein ineorpbratisd by i"^^ 



37 



WO0imi61 PCT/USOO/41841 

As shown in Figures 2a, 2b, 3a, 3b, 4a, and 4b, the amounts of extracellular Ap 
peptides in the presence of 0.5 jiM LA decreased by 40-60% as compared to the 
untreated cells. Treatment of cells with 0.5 jiM LA had a weaker effect on decreasing 
extracellular APpq>tide levels (<20% 
5 To determine whether the decreased levels of e^xttacelluidr AP peptides 

obseryed were due to 

i)^fi(iS4^ measm^ in t^ 

inti^ 

i& ^ ili^ th^ deert^ Ag tp- - 

o decrease 




iirrcessingj^^^ were incubated jilVl 
1^ %e ieve^ 

w^e deite^^ iniiiriunGijreci|)it£^^ 
i: ffife G of APPi fblipWed li^ qu^^tatiye^s^ 

levels of [^^Si-labeted <K^^ 
■ jt^^ 

levels ;df[^^^^^ 

: Npimalization was done by dividing the rdeyant value by the Iwels of [^^Si-labeled 
APPi found m celk at the beginning of the chasfe. 
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As illustrated in Figure 5, a modest decrease in [^^S]-iabeled APPs formation in 
cells uicubated in the presence of LA, as compared to control cells waS: observed. 
Figure 1 is a schematic iUtistrating APP procesising. Because APPm is likely to be the 
precursor for both AlPPs ari^^^ decreased formation of both APPs and Ap 

5 peptides might suggest a d^ease in the leyds of APPm. to ^amine this, the lfevel$ pf 
[^^S]-labeIed APPm was measiu-ed in cells incubated in the absence or presence of 0.5 
fiM LA. As shown in Figure 6, the effects on maturation were not sufficient to 
account for the decrease in Ap peptide levels. Therefore, the effects of LA on Ap 
peptide levels could not be accounted for by decreased maturation of APPm and 

1 0 instead reflect effects of LA on the post-GoIgi processing or trafiBcking of APPn, or 
both. 

Example 2 

Effective Concentaration Range of Lovastatin Acid 
15 To determine the effective range of concentrations of LA, each cell type was 

grown in the absence or presence of various concentrations 

described in Example 1. As shown in the bar graphs in Figures 2a, 2b, 3a, 3b, 4a, and 
4b, the amount of extracellular Ap^p 

concentrations and a concentration of 0.05 \iM LA or higher was sufficient to 
20 significantly (p<0.001) decrease the amount of extracellular Ap peptides under these 
experimental conditionsi 

25 ' ' ■■ 
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Example 3 
Candidate Substance Screening 
GHO cells were detemiined to be suitable for candidate screening because 
. treadnent with LA does not afiFect the niaturation of APPj to APPm in the CHO eells; 
5 SpecificjMiy^^ that treatment of GHOjcells with 0.5 jiM LA. reduced 

the anipuntp^^ . 
i : cpiitroLa^ 

-■ LA was pi^erit.; 

V - t^tirai?^^ extrace^^ 
i O . . ■ iwiibinrt cell at the end of cell labelm^ 

irieams^of 

v ! : b(^^ 

ceUs fireat^ Wiffi However, thejey^^ 

cdinparable betw^ the treated cells {3:2: x 10? a^^^ and 3i4 

15 

; v/as ^riot afl^^ i f 

: ; riiaturatiM^^ The ceUs M^ec^ qn sii-wd 

20 plates iter 4 di^^ 

: ■: rMuced thei rateinal s^p in the presence of flie 
or : absence of the candidate si^^^^ 



40 



wo 01/32161 



PCTAJSOO/4184] 



Specifically, the CHO cells are pulsed with [ S] Methionine in the absence and 
presence of the candidate substance. After the pulse period, the cells are either ( 1 ) 
chased for two hours, or (2) lysed to determine the total intraceliular APP at time zero. 
Then the lysates may be labeled with the appropriate antibody to calculate the 
5 amoiintsdf APPi, A?Pm,APPsi^ 

To: meaisure cell-a^^ fuUriengthv^^^ and APPm, or to measure 

cai^bdxyl-teifi^^ of APP, ceU lysat^ itfe 

10[ . To measu^ or to tneasttrc^^^ is the secreted ca^ 

teimiiml thiti^ \ 
terogm 

terminaJ amiiid aicidsbf APPs. See Buxhji}m ■ 
USA: 91 :4489>:93, which is incorporated heriein by refei^enee.: 
IS: Theincuhi^ 

75 minutes fbllc^ miiuite ifictibatijtp 

mouse IgG for antibody 6EiO or protein A s^hairos^ 369. The beadis: are 

^^^^^^^ ti^ 

Gel ipr APPs Siid A|3! peptides or an i8%:p6iyac^ c^l-issociateii APi^: 

20 The geis ar^ driM a^^ to a Phosphprli^ and exposed fi^ a 

nMimumof tWb^^d^^ TTie pirotein bands a^^ 860 Phosphor 

Imiager® (Molecular Dynamics) and quaiititated iwiiig Inia^^ Molecular 
Dynamics). 
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To measure extracellular APPs and fragments thereof, the cell culture 
stipematarit are utilized, To measure the intracelltilar APPj and APP,i^ and fragments 
thereofj the ceH iy$ates.are u^^^ 
The amount of ej^l^ 
5; a^b nbrmilizfed to ^^^^^^ 

a^; described s^^ • 

diie to ajtered^i^^ : 

;;/'";- '-::V;:V:;.; ' " '•• 'r' '' ' "..fi' t-'i-p-":;':'.-"'' iBM^apic4 ■":;.:^.,::^X-.y0^'^- \ r" ;;■ - : 

10 Human Trials 

A study was conducted to assess the effects of Lovastatin XL oh blobd lipid '' 
:= I le^fejip^ were treated with placebo, 1 0, 20, 40 

or 60 l^^ ppr day of loyaistaiti^ adrhMste^^^ as LoVastatin XL, Biobd s^pl<M^^^^^^ 
0bt£uned£ro morith afte^^^^^ 

15 ; ©rug Applicat^ 

■ ffliDj^l^ No. 60/^23,987 tS^Ti^a^ 

}myentdrs^^^ ; 
. / : e^^ liiese bipod 



42 



wo 01/32161 

Table 9 Baseline and 1 -Month Beta Amyloid Values 



PCT/USOO/41841 



Patient 


Baseline Ap peptide 
cone, (pg/ml) 


Change iti APpeptidiB 
cone, after 1 Month (pg/mi) 


1 


145.2 


-57.8 


2 


211.1 


-30.5 


3 


151.1 


-16.9 


4 


: 175.5 


. . . 60.6 


5. . 


388.1 


.44 


6 . 


499J 


:::-T72;7 


7 


164 


-64.1 


8- 


220 


-67.d 


9 


215.5 


-80.3 


10 


370.1 


-18.5 


11 


403.9 


-76.2 


-12 .■ 


48.9 


-32.9 


13 


15.6 


38.4 


14 


64.6 


-13.4 


15 




-18 


16 


12 


-1.1 


17 


■■; V;::i-45i4 


10.9 


18 


12 


4,6 


19 


37.3 


-5.6 


20 


30.6 


0.2 


21 


35.2 


10 


■ •- 22 


138.5 


-112.5 


23 


60.6 


-38.5 


24 


....... 


22 


25 


73 


• -- -22 


26 


133 


-17 


• ■ . 

£.( 




70 


28 


82 


fi21 


29 


4 


4 


30 


56 


5 




59 


17 


1 


2 


4 


1 


3 


1 


1 ^ 


181 


-42 


1 


0 


5 


1 


175.4 


-37 


jMean 


120.016667 


-18.02222?? 


IsD 


126.784261 


46:9449472 



As can be seen ftom Table 9, the mean AP peptide concentration prior to 
5 treatment was 1 20 pg/ml, which decreased by about 1 8 pg/ml after one ihohth piF 
treatment with Lovastatih XL. The change from pre-treatment was statistically 
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significant (p= 0.0273) as shown iii Table 10. In the instant case, one of ordinary skill 
in the art will understand that the above referred to p value represents the probability 
that the reported change in Ap peptide concentration could occiir by chance, One of 
ordinary skill in the art will also understand that a p value of less that 0w05 signifies 
5 : thiattlie riejpG^ 

Table 10 Statistical Analysis of Change From Baseline 

• Results: •• • 

■ ■ ■• VjirViihli* " ■■■■W Estimate ■■■ Stdi. -Srr ..- DF . -T^t** ; 

variable WO ^^^^^^ 7.B241577 35 .2.3034a72 

Variable- :FvaX 
varl 0.0273 

10 

Following the filing of the *987 appUcation,^ &^^ 
more detailed analysis of the data obtained from the human trials: Table 1 1 sets forth a 
dose^^response analysis of the data and shows the mean percentage change in the A p 
peptide concentration in the blood of the patients treatment with placebo, 10, 20, 40 
15 and 60 mg/day Lovastatin XL. Blood samples were taken firom the patients after four 
weeks of treatment (Study Visit No. 5)^ after eleven weeks oftreatment (Study Visit 
No. 7) and twelve weeks of treatment with Lovastatin XL (Study Visit No. 8). 
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Table 11 Effect of Various Doses of Lovastatin XL on Ap Peptide Concentration 



DOSE 
(mg/day) 




Study Visit 
No. 5 


Study Visit 
tio.i 


Average of 
Study Visit 
Nbs.7&8 


ENDPOINT 


0 


N 




6 


8 


12 


MEAN . 


-1.78 


-16.27 


-21.11 


-11.87 


STD 


3369 


29.03 


23.16 


27.03 


10 




10 


5 ■: ■/ 


6 


10 


MEAN 


8.09 


43.29 


10.21 


-0.21 


oil/ 


M.92 


72.69 


57.83 


49.66 


20 


N 




5 


■8-. /• 


11 


MEAN 




-18.21 


-27.81 


-21.71 


STD 




43.00 


4991 


45.04 


40 


N 


6 


3 


4 


10 


MEAN 


-6.51 




-26.35 


-11.92 


STD 


22.75 


32.05 


48.13 


46.12 


60 


N 


8 




7 


10 


MEAN 


-5.08 


-16.27 


-35.47 


-39.42 


STD 


39.78 


25.78 


27.83 


30.09 



N — ^No. of patients 

MEAN— mean % change in the Ap peptide concentration in the blood of patients 
STD-^tandarddevijttion . :! 



The graph shown in Fig^ 8 depicts the res^^ forth in Table: 1 1 above. In 
; pjujiciilaTvthe sJiows thei change in meaii Ap pe^^^^ in the blood 

bfpatieiits after one liiorith of treatm^ dpse 
admiiusiCT / 
apprpxim^ 

■ ^^imstCTed:^©^^ aii:eflfe?t ptf ^ the 
•inVOTtprs al thait the dpserregiqi^e ai^ values wis 

stotistieally significtot 

Further human trials have been condiicted. Patients meeting the current criteria 
for treatment with lipid lowering agents were treated with single-blind placebo for 4 



wo 01/32161 



PCT/USOO/41841 



weeks. Those patients were then i^domly assigned to receive daH^^ 
40 or 60 mg/day of a controlled release lovastatin (Lovastatin XL) or matching 
placebo under double-blind con^^ Serum samples fit)ni those pati^ts were 
. : obtmried prior to and after 3 months of dosing. The sei^ 

5 pleptide using the assay set forth in Example 5 below, 'rte assay results, expressed 
"asp 

. . j; . : : = J 

: : M 

. ■ . 30 , jdiifK^^ significant. 'Hief me^ pe^ : 

pereidiiitag^ 

determ^ to be statistic?dly sigiiificant p<p;6l 0^t^)/ fto^ 
%s^ 

■: AB iiSpd-^SpeGifip^ 

. f / %^ well plates (Falcbh Probind) We^ with 150 jil of the 4G8 
inonodbnal antibody (Senetek Chide IgG Asciteis Fluid) in carbonate-bicsutonate 
buffered solution (Sigma) and then incubated at 3TC for 12-16 hours. The plates were 
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then washed three times with 150 nl/well ECW buffer (PBS, 0.1% BSA, 0.05% 
Tween^iO, 0.2% CHAPS, 5mM ethyleriedianiinetetraacetic acid, 2niM betaine, 0,05% 
NaNa) before adding 150 ^l/weIl ECW buffer containing 1% casein and incubatied at 
37^C for an additional 4 hours. The 4G8 antibody recognizes AB and thus selects this 
peptide from the pool of othei^ in th&^^^ 

The coated plates were Avj^hedihv^ with ISOiilAvell ECW and then 50 
iftKweiU was adde4 to not dry out to sarbj^le 

T^es 

iMtig/ wpildng splUtipris^^i^ 
conc^^ syhthe& p^fi 

:staii^ 

Ic^ingiofiitp wd 

sampiies and patient visiite wer^ Ipad^ld^ 

; The lpadedi>lates were inpujbia^ robin tdinpe^^ and then- 

lilMeli of bidtinylated^S^ 

/ ^iO) diiutedil:! thepjjrtes inciibai^ 

TffieiSllO^^a^ 

.by%e 4^ the t€atiaiy antibody, 

Tliepla^ 
stR^tavidin idMm^ 

room temperature for 5 hours. The plates were then washed three times with 150 
jil/well ECW before 100 nl/well ddHaQ was addfed. The water was then aspirated and 
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1 00 ^il of the Attophos reagent (JBL Seientific Inc) added per well before being 
allowed to develop at room temperature in the dark. When the highest pioint in the. 
standard cun^e began to tuinri ydlow, the 
(ij^rSeptiye Biosystem^ 
5. emij^iohof53Qi^ 

; ■ 

: ;^c>n[|paai to provide a fiirther understanding of the 

invention and are incorporated in and constitute a part of this specification, illustrate 

'^■^^Or.-,.^ ^sf^eii^::^^ togetfier- wit&^-%^ y. 

explain the principles of the inventjoti; Obyiotis mpdificatim^ or variations are 

i-:^: C p^ 




i 

i 

i 
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WHAT IS CLAIMED IS: 

1. A method for treating a mammal having an APP processing disorder 
comprising administering to the mammd a controlled release composition comprising 

5 a therapeutically effective amoimt of at least one HMG-GoA reductase inhibitor. 

2. Iliemi&ttiodofblaiin^^^ 
Aizheirner-s disease pr 

. 3. Tlie method ofclaim i, wherein the mammal is 

4. . The method of claim l^ wherein the composition^^^ 
: 10; pharmaceutically acceptable excipient. 

5. The method of claim 1, wherein the HMGrCoA reductase inhibitor is 
selected fo)m the group consisting of meva^^ 

: loyastatin; rivastatin, fluvastatini and pharmaceutically accept 
active metabohjte fonns thCT 
15 6. Themethpd of Cl 

/ibYa$1jEttm 

HiMG-C0Am^ 

8. The methpd^^ mg to about 10 mg of t^^^ ■ 

. ;.20E HMGCoAr^ci^^ 

peTclayv' • ; ly:V.. . • • ■■' 

9\. T^e methpd of eliaini I v^^ 
of the HMG-CbAieiluctase^i^ 

of the HMG^GoA reductase inhibitor or 2^ steadyrstait&is 
25 below about 50 micromolar. 



49 



wo 01/32161 



PCTAJSOO/41841 



10. The method of claim 9, wherein the average blood plasma 
concentration of the HMG-CoA reductase inhibitor or an active metabolite thereof at 
steady-state is below about 40 micipmolar. 

11. Tlie methodofclaini 9, wherein the iaverage blood plasma 

5 concentration of the tMGrO^^ reductase inhibitor or an active metabolite thereof at 
steadyrStatb is^^b^^ 

■12; Tliemetho^^^ 

iiopcentt^ reductase inhi active metaholitcithereof at 

: stejady-st^^ 
10. llie method^^^ 

i^ite2idyf:s^ . . 

14; The method of c 
cqticeiitratibn of the li^ inhibitor or an active metabolite thereof at 

15 ste^iJj^^e^i^^^ 

15,: Tffie meih^^^^ plasma 
cdrice^tnatim or an active metabolite thereof at 

Steady|5tate^^^ 

: : i;6; : liie ihefliiQd o^^^^ blood plasma 

20 ■ • OTn^tentfa!^^ an active metabolite thereof at 

steaidy-sltate is about 6.5 raicroinoia^^ ^ 

J7. A method for treatiiig a an APP processing disorder 

comprising lowering the anidunit of AP peptides in the brain, cerebral spinal fluids or 
plasma of the mammal by administering to the mammal a controlled release 
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composition having a therapeutically effective amount of at least one HMG-CoA 
reductase inhibitor. 

1 iB. The tnethod of claim 1 7, wherein lowering the amount of Ap peptides 
in the brain conaprises affecting APPm processin^^ 
5 19^ The meAqd of claim 17, virhereiri the HMG-C6A reductase inhibitor is 

■ . selected from the group consisting of liiievastatin iaiftyastatin, atprvastatihi 

: iloyastatin, rivasi]Uitin, fliiyastatiiv a^ and 

: 20. A method for t^ 
Itt comprising ihcreasm^ ckai^ce v 
or plasma of the mammal by administering to the manimal a confr^^ 
eonaposition having a it^^ 
it^luctase inhibitor. 

21 . The tneUiod of claim 20, eoinprising increasing tb^^ of A p 
15 peptides in the bram of • 

22. The" method of 
selected torn th0;gjx)up cb^ 

lovastatin, rivasia^^ is<>m^ pid 

: the active metabolite ibims^ t^^ {/:' 
20 23. Ainethodfe^^^ 

. : cx>mi)rising prevbril^ pe^tidb aggnegatiQin^^p^^^^ the 

. brain of the manimal by adhiinistenhg tp^^^^ niammal a coiitoiiie^ relea^ composition 
comprising a ther^eutjcally effective amount of at least One HMGrCoA rpductasb 
inhibitor. 
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24. The method of claim 23, wherein the HMG-CoA reductase inhibitor is 
selected from the group consisting of mevastatin, pravastatin, simvastatin, atorvastatin, 
lovastatin, rivastatin, fliivastatin, and pharmaceutically acceptable salt^, isomers and. 
the active m^abolite forms thereof; 
5 : 25, A method for treating a ihanra 

Alzheimer's disease by admiiustering to the msonmal a compositipn compri a 
th^ape;M 

: %6l':^\ i^uctasfe:!^^ 
deisr^ the ciearancie! df ^ 

1 Q : regulate^ ittip^ plaque . ; 

: 27 . The method of claim 25, wherein the HMG-CoA reductase inhibitor is 
selected 

IbVastaiiihj, itiy^ti^t^^ fluyastatin, and phartnaceuticaLlly acceptable s2Qts,isOm and 
die £U:tive^etab 
15 whCTein thel^ 

.loyastatiijf:-!^^^ 

29S^^^^ A^^ : 
. adimm nisinimal a composition bprnj^ i iiier^eutipa^ efife^tiVef : 

io \ --Ml^^y- 29^ yiiiCTemttie^^i^ 

decrieascgs-ti^^ 
reguiates-the pm^ 

31. The method of claim 29, wherein the HMG^CoA reductase iifliibitor is 
selected from liie group consisting of mevastatin, pravastatin, simvastatin, atorvastatiii, 
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lovastatin, rivastatin, fluvastatin, and phaimaceutically acceptable salts, isomers and 
the active metabolite forms thereof. 

32. The method of claim 31, wherem 
lovastatin or lovastatin acid. 
5 33. A method for treating iamammrf having an APP processing disorder 

comprising lowering the amoimt of cellular cholesterol levels in the mammal. 



I 
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Immature APP 



Mature APP 



> 



> 



> 



< 



< 



glycosylation ^ ^ | .^^^ 

-> 



a^secretase 
. cleavage 



p-secretase 
and f-secretase <4 
cleavage J| 



Figure 1 
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^ A6 

+ 0.5 nM LA 



Figure 2a. 



H4 




Lovastatin acid, LA (ixM) 

■ 1 

■ ■ • ■' • -y-- : ■■■■'■•V. ■ ■ ■ I 

Figure2b 
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0.5 |llM la 



Figure 3a 



MDCK 



120 



100 



0) SO 



« 60 



DC 20 




Lpvastatin acid, LA (|xM) 



Figure 3b 
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0.5 (iM LA 



FiguFe:4a 



CHO 




Lovastatin acid, LA (^M) 



Figure 4b 
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Lovastatin acid, LA (\iU) 



i 



Figure 5 
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120n 
100 

80 

60^ 

40 

20 
0 



Mature APP 



^a"-.;^-.~-~.-.S5li 



0 



0.5 



Lovastatin acid, LA (^iWI) 



Figure: 6, 
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7/8 

I'igure 9 



Mean Percent Ghan^ From Baseline 




Dose (mg/day) 
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Figure 7 
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